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© Composite eiastomerlc material and process for making the same. 



© A method of producing a composite elastic ma- 
terial comprises stretching an elastic web to elon- 
gate it, for example, elongating a nonwoven web of 
mettbtown eiastomeric fibers, and bonding the elon- 
gated web to at least one gatherable web, such as a 
spunbonded polyester fiber material, under condi- 
tions which soften at least a portion of the elastic 
web to form the bonded composite web of elastic 
material. The composite material is relaxed imme- 
diately after the bonding to prevent the elastic web 
from losing its ability to contract from the stretched 
dimensions which it assumed during the bonding 

3 step. Such immediate relaxation of the composite 
materia] after the bonding step results in the elastic 
web retaining its ability to contract so that, upon 
JJJ termination of the elongating force, the elastic web 
© contracts to form gathers in the gatherable web. The 
..bonding may be effectuated by pattern embossing 
^ overlaid elastic and gatherable webs with at least 
^| portions of the elastic web heated to at least its 
^ softening temperature. The resultant composite elas- 
tic material comprises a coherent elastic web which 
ftjis bonded to at least one coherent gatherable web 
"whereby the gatherable web is extensible and con- 
tractibie with the elastic web upon stretching and 



relaxing of the composite material. 
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COMPOSITE ELASTOMERIC MATERIAL AND PROCESS FOR MAKING THE SAME 



BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention is concerned with an 
elasbcized material, a method of making the same 
and articles made therefrom. More particularly the 
present invention is concerned with a composite 
elastic material comprising at least one elastic web 
such as a nonwoven web of. elastomeric fibers' 
Ponded to one or more webs of gatherable ma- 
tena^ such as one or more webs of a nonwoven, 
non-elastic material. 



Description of the Related Art 

Composite fabrics comprising at least one lay- 
er of nonwoven textile fabric mechanically secured 

ofL 9 ^ ' ayer ** known - For ^Pl* U.S. 
Patent 4,446,189 discloses textile laminate materi- 
als comprising an inner layer of elastic material 

about 0.025 inches, needle punched at a plurality 
oflocauons to a nonwoven textile fabric layer. The 
^'LT^ 6 ! superposed layers are then 
stretched wrth,n the elastic limits of the elastic layer 
to permanently stretch the nonwoven fabric layer 
material needle punched thereto. When the elastic 
teyer is allowed to relax and return to substantially 
rts condition pnor to being stretched, the nonwoven 
fabnc layer is stated to exhibit increased bulk by 
virtue of the relaxation of its permanently stretched 

U.S. Patent 4.209.563 dislcoses a method of 
making , an etastic material which includes continu- 
ously forwarding relatively elastomeric fibers and 
elongatable but relatively non-elastic fibers onto a 
fomung surface and bonding at least some of the 
fiber crossings to form a coherent cloth which is 
subsequently mechanically worked, as by stretch- 
ing, following which it is allowed to relax. As de- 
scribed by the patentee at column 8, line 19 et 
seq, the elastic modulus of the cloth is substantially 
reduced after the stretching, resulting in the perma- 
nently stretched non-elastic filaments relaxing and 
tooprng to increase the bulk and improve the feel of 
ttie fabnc (column 9. lines 9-14 and Figure 3) 
Forwarding of the filaments to the forming suface is 
PMMy ^controlled, which the patentee (column 7, 
hne 19 et seq) contrasts to the use of air streams 
to convey the fibers as used in meftblowing opera- 



tion Bonding of the filaments to form the coherent 
talT'l ^ embossin 9 Patterns or smooth, 
heated roll nips, as set forth at column 9. line 44 et 

S6Q. 

5 ^ U " S ' PateM 3 - 316 - 13 6 discloses a composite 
fabnc comprising a layer of an elastic or resilient 
matenal and an overlaying layer of fabric, for ex- 
ample, a woven fabric. The elastic fabric may be a 
polyurethane foam or a nylon woven to impart 
it ^ability or the like and. as is disclosed K 
paragraph bridging columns 1 and 2 of the patent 

!* ^ " 8 P^teE 
Patem , to the elastic material which is then 

75 a " d . Whi,e in a » ungated 

£TJ? • ° Verty,ng *** is thereS 
and held ,n pressure engagement for a time suffi- 
aent to ensure adhesion of the two layers. When 
fte applied adhesive is dry. tension on the backing 

„ ma ^ na ! ' s released causing the overlying non- 
tSUT riCt ° 9a * erintte ^ o^ned by^ 

tura^"/*"? 3 ' 687,797 disctoses *• ™nufac- 
2Lf k T ,8nt Ce " Ul0Sic waddin 9 P r «iuct at- 
ttned by laminating paper and a prefetched 
* polyurethane foam material. An adhesiveTSd 
m a desired pattern as illustrated in the drSngs 

SU? E" l S ,aminated to eitner si *> of the 
prefetched polyurethane foam material. The pa- 
per layers may be wetted to reduce their resis- 

oTeH^ n9 I COmpreSSed by r9tractio " 
prefetched polyurethane foam after lamination of 

«ie paper layers thereto, thereby providing a crep- 

edeffect as Illustrated in Rgures 3 and 4 of toe 

35 nrJ S - 01 2,9S7 ' 512 C0nC8mS 8 "»«»Od Of. 

producing elastic composite sheet materials and 
discloses that a reticulated, fibrous web formed of 

SLh T° material SUCh 85 Eluding 

<o SffSl 8 " 8 ^ C0 P° , y mere . may be utilized as 

SLST !* ° f 3 C ° mp0Site material - « dis- 

SS I ? 3 ' " neS 18 " 24 - At co,umn 5. lines 
3^48. toe patent discloses, with reference to Fig- 

n ! L ? 6 aW,n9S ' that a re,axed ^eet material 
may have a fibrous web of elastomeric material 

^ f^area than the sheet material stretched Jo 
as to conform it in area to the area of the sheet 
materia, and the plies bonded together m ^ 

eSL" T 35 - UP0 " Sous 
elastomenc ply to relax, the composite body is 

25? f S T ^^'ahown. in Figure 7. 
which is described at column 5. line 15 et seq as 

bonded at spaced areas or lines 56 to a ply 55 of a 

mL^° r M T 9ated fl9Xible Sh6et material - «">ch 
may be paper or a synthetic resin material. The 
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structures of the patented invention are stated to 
be particularly well suited for the manufacture of 
foundation garments, bathing garments, elastic 
stockings, ankle braces, belts, garters, galluses and 
the like. 

U.S. Patent 4,426,420 discloses hydrauiically 
entangled spunlaced fabrics and a method of mak- 
ing them which includes (see the Example, a col- 
umn 6) drawing a potentially elastomeric fiber, and 
allowing it to relax between the draw and wind-up 
steps. 



SUMMARY OF THE INVENTION 

In accordance with the present invention there 
is provided a method of producing a composite 
elastic material comprising at least one gatherable 
web bonded to at least one elastic web, the meth- 
od comprising (a) tensioning an elastic web (which 
may comprise a fibrous web such as a nonwoven 
web of elastomeric fibers, e.g., meltblown 
elastomeric fibers) to elongate it (b) bonding the 
elongated elastic web to at least one gatherable 
web under conditions which soften at least portions 
of the elastic web to form a bonded composite 
web; and (c) relaxing the composite web imme- 
diately after the bonding step whereby the gathera- 
ble web is gathered to form the composite elastic 
material. Other aspects of the invention provide for 
maintaining the fibrous elastic web in a stretched 
condition during bonding, at an elongation of at 
least about 25 percent preferably about 25 percent 
to over 500 percent, for example, about 25 percent 
to 550 percent elongation during the bonding. 

In another aspect of the present invention, the 
method includes bonding the elongated elastic web 
to the gatherable web by overiaying the elastic and 
gatherable webs and applying heat and pressure to 
the overlaid webs, for example, by heating bonding 
sites on the elastic web to a temperature of from at 
least about 65°C to about 120°C, preferably from 
at least about 70°C to about 90°C. 

In accordance with the present invention there 
is also provided an elastic composite material com- 
prising an elastic web bonded to at least one 
gatherable web which is extensible and contractible 
with the elastic web upon stretching and relaxing of 
the composite material, the elastic composite ma- 
terial being made by a method as described above. 

in accordance with another aspect of the 
present invention, the elastic web is bonded to the 
gatherable web at a plurality of spaced-apart loca- 
tions in a repeating pattern and the gatherable web 
is gathered between the bonded locations. 



Other aspects of the invention provide that the 
elastic web may comprise a nonwoven web of 
elastomeric fibers, preferably elastomeric micro- 
fibers, such as, for example, an elastomeric non- 

5 woven web of meltblown elastomeric fibers or an 
elastomeric film. 

Other aspects of the invention include one or 
more of the following in any combination: the 
elastomeric fibers, preferably meltblown 

10 elastomeric fibers, may be formed from material 
selected from the group including (I) A-B-A* block 
copolymers wherein A and A* may be the same or 
different endblocks and each is a thermoplastic 
polymer endbkxk or segment which contains a 

75 styrenic moiety such as polystyrene or polystyrene 
homologs,, and B is an elastomeric polymer mid- 
block or segment e.g., a midblock selected from 
the group including poly (ethylene-butylene), 
polyisoprene and poly butadiene, with poly- 

20 (ethylene-butylene) being preferred and (ii) blends 
of one or more polyotefins with the A-B-A' block 
copolymers of (I) where B is a poly(ethylene- 
butylene) midblock; each of the A and A v end- 
blocks may be selected from the group consisting 

26 of polystyrene and polystyrene homologs, e.g., 
poly(alpha methylstyrene), and where the 
elastomeric fibers are formed from a blend of one 
or more polyolefins with an A-B-A* block copolymer 
where B Is a poly(ethylene-butylene) midblock, the 

30 poryotefin is selected from one or more of polyeth- 
ylene, polypropylene, porybutene, ethylene copoyh 
mers, propylene copolymers and butene 
copolymers; the elastomeric film and the 
elastomeric fibers which form the elastomeric non- 
36 woven web, e.g., the meltblown microti bers, are 
composed, of at least 10 percent for example at 
least 20 percent more specifically at least 30 per- 
cent, e.g., from about 10 percent to 90 percent by 
weight, of the aforesaid A-B-A' block copolymers 

40 and greater than 0 percent by weight, e.g., from 
about 90 percent to about 10 percent by weight, of 
the polyolefin; the elastic web, e.g., a fibrous elas- 
tic web. is bonded to the gatherable web at a 
plurality of spaced-apart locations in a repeating 

45 pattern and the gatherable web is gathered be- 
tween the bonded locations; the elastic web prefer- 
ably has a low basis weight of from about 5 to 
about 300, preferably from about 5 to about 200, 
grams per square meter (gm/m*), for example, from 

so about 5 to about 100 grams per square meter, 
although its basis weight can be much higher the 
gatherable web is a nonwoven, non-elastic material, 
preferably one composed of fibers formed from 
materials selected from the group including polyes- 

55 ter fibers, e.g., polyethylene terephthalate) fibers. 
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polyolefin fibers, polyamide fibers. e.g.. nylon fi- 

of *I ^ff 36 ? 1 * *» inve ntion. the composition 
P°'^ «sed is such that thesum * 
*e molecular weight of A with the molecular weight 
of A is from about 14 to 31 percent (from about 14 

Se m B iS ^^y'^utylene)) of 
the molecular weight of the A-B-A' block 
copolymer. Dlock 

Other aspects of the invention are described in 
the descnption of preferred embodiments. 



BRIEF DESCRIPTION OF THE DRAWINGS 

iik-taJS"* 1 fe 3 schemat, ' c view in elevation 

Z^LT" 8 m0de of ^'"9 out the method of 
the present invention; 

hroi^n^ 2 J S 8 SChematic P |an view with parts 
Sl2 m * a composte 

elastic matenal in accordance with me present in- 
vention shown in a stretched condition; ST* 
Figure 2A is a section view along line A-A of 

Relaxed condrt.cn relative to its condition in Fig- 



DESCR.PT.ON OF THE PREFERRED EMBODI- 

The composite elastic materials of the inven 
hon generally comprise at least one .hJrSiJS 
^material bonded to one or more'oth^ 

lr?n ^ 3teriai - *• elastic web »«ing ma^ 
tamed in a stretched condition within Its elasic 
range dunng the bonding step so that upon Sn- 
fracting or recovering after release of the stretet 
ng, ..e.. elongating, tension force, the layer or 

The resultant composite material is itself elastic. 

wZ lt n ^ ,aStiC ,avere *** able to move 
w* the stretching of the elastic layer by reason * 
the play or give provided by the oathers fa™J? 

rsr * ** ^ sssss 

wete « i!S V*** ^ w <* or 

weos are bonded. Composite materials made in 

SS ? * e invention have 

A wide variety of materials may be employed 

Jams 6 £? W6 . b -, * USSd herein ^ in S 
dams, the terms "elastic" and "elastomeric" have 

*e,r usual broad meanings. However, for purpoSs 

defined TE? "T'" ™' 59 

defined as follows. A material is elastic if it is 



*9tohabte to an elongation of at least about 25 
percent of rts relaxed length, i.e.. can be stretched 

retexed length, and upon release of the stretching 

2! '• e -, W '" > in *• 0886 of »* e'ongation. 

S? 1"" e, ° n9afi0n ° f not more about 15 
percent For example, a 100 centimeter length of 

rc S3 T; un ? er 1,18 foregdn 9 **£T£ 

elastj c if it can be stretched to a 
uTrl l T *°« 125 ""Meters and % 

ffSTh? 1,16 stretchin9 foroe ' * h 

me case of being stretched to 125 cm to a tanmt, 
of not more than about 115 «ntaS£«'cSS 
l^ eteSBC materia,s used in the practiced S 

S in"x^S etCh8d t0 Nations oon2£ 
aoiy in excess of 25 percent of their relaxed length 
and many, upon release of the stretching forcTS 

hereto. At least for some purposes of the nr**^ 

InST 9 f ° rC8 recover 3,1 or nearly all of their 

Preferred Bastic webs surtaSefor 
u» m the invention include both elastic fflmTaS 

Pie ^ W mZ lo br ° U r ,aStiC WeDS «**«TS 
Pte. meltblown elastomeric fibrous webs. Suchfi- 
brous webs usuaily comprise "microfibefs" which 
term as used herein and in the data* InUiIiS 

uo microns, e.g., fibers of from about 1 to 50 
EZ* d r eteri SUCh 38 * os * «*S may S 

100 microns, made by extruding a molten them,^ 
r f C8S im ° a nf 9 h ve, °city gas (eg 2) 

sr 0 f w s ' ch entrains ^ -«« *-fti2 

so thfe 21? ^ R - Butin 94 * *• Closure of 
J. patent is hereby incorporated by referent 

The fibrous elastic web may also eomnri.,, 
composite material in that it may ToSSS i 
too or more individual coher m webTo^ay 
If?"*! 006 ° r more webs dually ZmJZ 

n^ri?^ Pe0fe,asbc - b .-tarenS ' 
maae to the aforementioned U.S. Patent 
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4,209,563 in which elastomeric and non- 
elastomehc fibers are co-mingled to form a single 
coherent web of randomly dispersed fibers. An- 
other example of such a composite web would be 
one made by a technique such as disclosed in U.S. 
Patent 4,100,324 issued July 11, 1978 to Richard 
A. Anderson et ai, and assigned to the assignee of 
this application. That patent discloses a nonwoven 
material comprised of a mixture of mettblown ther- 
moplastic and other fibers which are combined in 
the gas stream in which the mettblown fibers are 
borne so that an intimate entangled co-mingling of 
thermoplastic meltblown fibers and other fibers, 
e.g., wood pulp or staple fibers, occurs prior to 
collection of the fibers upon a collecting device to 
form a coherent web of randomly dispersed fibers. 
The disclosure of U.S. Patent 4,100,324 is also 
incorporated by reference herein. 



w 
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A useful material for making the elastomeric 
fibers of the fibrous elastic web of the present 
invention, for example, for forming meltblown 
elastomeric fibers which can be collected to form 
an elastomeric fibrous nonwoven web which can be 
utilized in practicing the present invention, are 
block copolymers having the general formula A-B- 
A* where A and A' are each a thermoplastic poly- 
mer endblock which contains a styrenic moiety 
such as a poly (vinyl arene) and where B is an 
elastomeric polymer midblock such as a conju- 
gated diene or a lower alkene polymer. 

As used herein the. term "styrenic moiety" 
means a monomelic unit represented by the for- 
mula: 



-fcH.-0.-J- 



A 

CM CM 
U I 
CM CM 
\ 9 
CM 



Preferred materials for forming the elastomeric 
fibrous nonwoven web are ones in which the A and 
A' endblocks are selected from the group including 
polystyrene and polystyrene homologs such as 
poly(alpha methylstyrene) and the B midblock is 
either polybutadiene, polyisoprene or poly - 
(ethylene-butylene). Materials of this general type 
are disclosed in U.S. Patents 4,333,782, to H. A. 
Pieniak, 4,323,534 to Des Marais and 4,355,425 to 



Jones. Similar materials are disclosed in U.S. Pat- 
ent 4,418,123. issued November 29. 1983 to Wil- 
liam L Bunnelle which describes A-B-A block 
copolymers having styrenic endblocks A and amor- 
phous intermediate blocks B. Commercially avail- 
able A-B-A* block copolymers having a saturated or 
essentially saturated poly (ethylene-butylene) mid- 
block or segment B represented by the formula: 



45 

, where x, y and n are positive integers, and 
polystyrene A and A* endblocks represented by the 
formula: 

50 



55 
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. where n is a positive integer which may be the 
same or different for A and A', are someLes 
EE*!" **** ^^PoWethSe! 
2 ? P °i yStyrene) b,ock ^ymers. are avail- 
S5S^ fJZ*™** KRAT0N G - for example. 
S^S f 1650 ' KRAT0N G '«2 and KRATON 
OX 1657 from Shell Chemical Company. KRATON 

S o! Sh'Srt 3 ' 9 d8SCrfbed ,n dete » in « num 
£L£ *** ? 8m(Cal ^Pany publications in- 
cluding one designated SC: 19*83 7/83 5M 
KRATON G 1650 rubber has atSght ^f 
polystyrene A and A' endbiocks to polyfeZene- 
b^iene) B midblocks of 28:72; fcTlSSKTS 

ipATOM ^ *• Wei9ht ""o is 29=71 and for 
KRATON GX 1657 the weight ratio is 14:86 Fo 

Z"!S V* ? SP6Ct to *" "^TON ®< 1657 the 

wLwSlhf/o.?. J, 4 P 8 ' 08 * * Secular 
weight of the A-B-A block copolymer. These block 

Slzrzzr* beBeved to "*■»• £22 

ojs although they are commercially available in 
compounded form. The G 1650 and G 1652 bloc 
copoylmors are available in crumb form and have a 
specific gravity of 0.91 and a Shore A HardneS of 
75. The GX 1657 block copolymer is availaS in 



? r 

CM CM 

\ * 
CM 



75 



20 



25 



30 



35 



SZL f 3 SpeCifiC 9ravity of 0 90 ^ a 
Shore A Hardness of 65. KRATON G materials 

SZZZ!"* to t ** satis,actory for 

ITSI? r e J° rm at hi9h extnj8ion temper^ 
£^ l^f 81 ***** 290 Centigradeand 
to be satisfactory for meltblowing at such Utah 

o ended with polyolefin materials which reduce the 
v-sco^ity of the blend as compared to the v sciSy 
of the pure KRATON G. The A-B-A' i2ck 
copolymers may be extruded or otherwise formed 

ll T!*m e,aSt ° meriC materials - ParticS 

SSTl I""' " d elaSt ° meric «*V*^°re Par- 
toilariy. etastomeric microfibers as by meltJow- 

mg. The S-EB-S thermoplastic block copSymi 

material provides a material which, even wTn^n- 

«a.n.ng a rather high content of polyolefin maleriaT 

Prides satisfactory elastic and^sLgm p^- 

ta f„^ ela f 0meriC resins whicn ma y be utilized 
to form the elastomeric web of the present inven- 

b,ock eopolymere **£7iTJ 

are polystyrene endbiocks. as defined above and 



' * * P 08 ^ 6 inte9er - ™* material is 

sometimes referred to as a S-B-S block copolymer 
and ,s available from Shell Chemical cEZJ 
under the trade designation KRATON D; S 
Pie KRATON D "1101, KRATON D 1102 and 

° "J* ACC ° rdin9 t0 *• Sn *» cis 
Company publications noted above. KRATON D 

1101 rubber has a weight ratio of polystyrene A 

■rt A- endbiocks to the po.yb.utadien?B mSbToct 

of 31:69; for KRATON D 1102 rubber the wetaht 

«tiO is 28:72; for KRATON D ,116 rubLHuJ 

DWB^JSS^ ^ reS6PeCt t0 * 9 KRATON 
a 11 me Sum of * e molecular weight of 

A wtth jje molecular weight of A" is 21 percent o 
the molecular weight of the A-B-A* block 



50 
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copolymer. These block copolymers are avaiable 
as Porous pellets, have a specific gravity TrfsS 
D 110 ?ZL A Ha ? 8SS ° f 71 for i OllS a£ 

Another S-B-S block copolymer material is 
commercially available under the trade SKta 
Serene 418 from the Phillips Petroleum 9 C^- 

Yet other elastomeric resins which mav be 
utilized to form the elastomeric web of the pnLS 
-man are A-B-A' block copolymers wheT! 
J* ™ Polystyrene endbiocks, as defined 
above^and B is a polyisoprene midblock whereas 
m.dblock ,s represented by the formula: 



6 
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CM* 



, where n is a positive integer. These block 
copolymers are sometimes referred to as S-l-S 
block copolymers and are also available from the 
Shell Chemical Company under the trade designa- 
tion KRATON D, for example, KRATON D 1107, 
KRATON D 1111, KRATON D 1112 and KRATON 
D 1117. The KRATON D 1107, D 1111. D 1112 and 
D 1117 block copolymers have respective weight 
ratios of polystyrene A and A' endbtocks to the B 
midblock of 14:86 (D 1107); 21:79 (D1111); 14:86 - 
(D 1112) and 17:83 (D1117). For example, with 
respect to the Kraton D 1117 the sum of the 
molecular weight of A with the molecular weight of 
A* is 17 percent of the molecular weight of A-B-A' 
block copolymer. The D 1111 grade is available as 
a porous pellet having a specific gravity of 0.93 
and a Shore A Hardness of 52. The D 1107, D 
1112 and D 1117 block copolymers are available 
as pellets having specific gravities of 0.92 and 
Shore A Hardness of 37 for D 1107, 34 for D 1112 
and 32 for D 1117. Generally, the S-EB-S thermo- 
plastic block copolymers are easier to fabricate into 
fibers and microfibers than the S-l-S and S-B-S 
types and, accordingly, are preferred. 

Other exemplary elastomeric materials for use 
in formation of fibrous nonwoven elastic webs or 
films in the practice of the invention include polyes- 
ter elastomeric materials such as, for example, 
those available under the trade designation Hytrel 
from E I. DuPont DeNemours & Co., polyurethane 
elastomeric materials such as, for example, those 
available under the trademark EST AN E from B. F. 
Goodrich & Co. and polyamide elastomeric materi- 
als such as, for example, those available under the 
trademark PEBAX from the Rilsan Company. Gen- 
erally, any suitable elastomeric fiber forming resins 
or blends containing the same may be utilized for 
the nonwoven webs of elastomeric fibers of the 
invention and any suitable elastomeric film forming 
resins or blends containing the same may be uti- 
lized for the elastomeric films of the invention. 

The elastomeric fiber or film forming resin 
used in the invention may essentially consist of an 
elastomeric S-EB-S thermoplastic resin which typi- 
cally may contain plasticizers, pigments, antiox- 
idants and other conventionally employed addi- 
tives. Further, as discussed above, the S-EB-S 
block copolymers may be blended with polyolefins. 
e.g., polyethylene and/or polypropylene. The 
polyolefins which is utilized in blending the S-EB-S 
block copolymers must be. one which, when blend- 
ed with the S-EB-S block copolymer and subjected 



70 



75 



20 



25 
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to an appropriate combination of elevated pressure 
and elevated temperature conditions is extrudable 
in blended form with the block copolymer. In par- 
ticular, preferred polyolefin materials include poly- 
ethylene, polypropylene and polybutene, including 
ethylene copolymers, propylene copolymers and 
butane copolymers. Blends of two or more of the 
polyolefins may be utilized. A particularly preferred 
polyethylene may be obtained from U.S.I. Chemical 
Company under the trade designation Petrothene 
Na601. (Also referred to as PE Na60i or Na60l.) A 
particularly preferred polypropylene may be ob- 
tained from the Himont Corporation under the trade 
designation PC-973. Characteristics of the U.S.I. 
Chemical polyethylene are given below in connec- 
tion with the test runs summarized in the Tables. 

Typical characteristics of the Himont PC-973 
polypropylene, as stated by Himont, teciude a den- 
sity of about 0.900 grams per cubic centimeter 
measured in a ccordance with ASTM D 792 and a 
mettftow rate obtained in accordance with ASTM D 
1238, Condition U off about 35 grams per ten (10) 
minutes. Other characteristics of the PC-973 are a 
tensile .strength of about 4,300 pounds per square 
inch (psi) measured in accordance with ASTM 
0638; a flex modulus of about 182,000 psi mea- 
sured in accordance with ASTM D 790.B and a 
Rockwell hardness, R scale, of about 93 measured 
in accordance with ASTM D 785A. The PC-973 is 
believed to have a number average molecular 
weight (Mn) of about 40,100, a weight average 
molecular weight (Mw) of about 172.000 and a Z 
average weight (Mz) of about 674,000. The pory- 
dispersrty of the PC-973 (Mw/Mn) is about 4.29. 

Whether the elastic web comprises an elastic 
film (such as a blown or cast film) or a fibrous 
elastic web (such as, for example, a nonwoven web 
^ of meltblown fibers, or a web of meltblown fibers 
containing other fibers or particulates which were 
incorporated into the web during its formation by, 
for example, utilization of the teachings disclosed 
in U.S. patent 4,100,324. discussed above, or a 
woven or knitted elastic web), it should have suffi- 
cient elasticity and be bondable to the gatherable 
webs of the composite structure of the invention 
with sufficient strength to form a composite ma- 
terial which may be stretched and relaxed to pro- 
vide the desired degree of elasticity. Although 
some of the elastomeric materials, such as those 
made from KRATON resins, are somewhat tacky, 
they do not generally exhibit a satisfactorily high 
degree of adhesion to many materials, particularly 
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^Lt 1" 30 el0n9a,8d condition while being 

m a Wb ° r Webs <* *• compost 

matenal Accordingly, heat or other types ofcon- 
ventional bonding techniques should preferably be 
uWwd when such materials are to be utilized in 
* SS^L*! P ? Sent invention - ft be appre- 

SEUT w d89re9 01 6,aSticity is ° n * 
important considerations in forming elastic compos- 

US ? !!? 88 ^ ° f 1,18 present invention, 
partculariy when such composite materials are to 

* J fS? "jf™"* which » ^^ned to con- 

522^?? *" Wear9r - exam P te - the 
manufacture of • disposable diapers a degree of 

US? "I* fabn '° 388151 in «*m*T» to 
olSZt U '^ the We8/er FurthBr ' ft is ' <*" 

ST„?t? ' a ! ,npM * material should ^ a 
soft hand and feel so it is therefore desirable in 

^me cases mat the bonding of the elastic web to 

Sector web or webs of the laminate be done 

J^* 0 " °* 30 ^ich would 

tend to make the resultant material stiff 

Because the elastic web may be bonded to a 
non-elasbc material, by which is meant generally 
any suitable material which lacks the JSSZ 
ISli".*? 10 88 defined *** the ™n-e'astic 

of e ^ teh to n r 8 ,imitin9 •*« °" the 

aegree of stretch and recovery of the elastic web 
^example «f the elastic web Is stretcS tot,' 

tength, and then bonded to a non-elastic web such 
J L"T?! n P ° ,y0,e,in fiber web - "f»n Please 

r ^^ MlaSt, ° WS0 tends to P^vent the elas- 
te web from retracting fully to its original length 
£hs requires that the elastic limit of. me elastic wdb 
be greater than the desired minimum elastic iTmft 
of the composite material. For example, if it is 
desired to prepare a compose matoriafstretahle 

L2? P T m e, ° ngati0n ' a 100 «• tength of 
elastic web may be stretched to a length of tor 

boS 9, ° m 020 Percent 
,t„l « 8t ^^-^ 'orations to a 220 cm 

t Ttl n ° n ^ ,a8tiC bonded compos- 

ite oriLS tSf ° W8D 18 Capab,e «* "Bering to 
100 cm length, the non-elas«c web 
bonded thereto will inhibit full recovery and the 

ZSL 1™1 re,ax to 8 ,en9tn ° f ' 110 c^ 

5£Z * e ^atherabfe web 

??n , m , T 8ite material is stable to its 
220 cm length to provide a 100 percent elon- 

£^in °T 8,te materia) - 708 ori 9 inal 'ength of 

a^ thejtainabte elongation of the composite 
matenal because the non-elastic web would act as 



a stop to prevent further or excessive stretching 
ffthe ««fc web under the effect of 552 

lEI"?! ^J 888 *" *• *** strength 3 
the non-elastic gathered web. 

5 w. ^ ! ,88tiC W8D may 1)8 bonded to fe gathera- 

will soften at least portions of at least one of the 
webs, usually the elastic web. because lie 
» elastomeric materials used for forming thellastic 

ml!r 8 ,0W8r I S0ft8nin 9 Pent than many 5£ 
materials commonly employed to form the gathera- 

inn «*' 8ff80tU8tin9 *• c' 

75 3J2L and T 88 ^ t0 1,16 *Sfc « 

Stih^ Wi " 80,48,1 31 l8ast Pcticns of the 
e Sc ^VTZT** ^ entire 

«T LT } 40 5 least t 8 seining temperature 
and applying sufficient pressure to form areason- 
abiy strong and permanent bond between ftTZ 

"0 or films or nonwoven elastomeric webs is that 
the low basis weight of such webs renders thorn 
susceptible to losing their ability to coiSlS 
J» 8tens '°ned that is prestretched. fcSJSTl 

StSLS!?*? f V8n bnefly ' 40 heald 
w^te stretched and allowed to cool in the stretched 
conditioa Such difficulties should not be ™oun- 

sa ^I T 9 Wl4h ^ DaSiS wei 9ht webs^ 
so as elastic foam materials used for carpet bacWno 
and the like which should be able toTsLfS 
heating and cooling, at least at localized portion^ 

Z ^ST^Tf' Wh " e ^ 'nainSned un! 
aer tension for at least a brief oehad r* «m„ 

35 Without thereafter losing their abTwy^^ 

T nSi0n8d - «* is Pn^afretched!^ 
sions. However, the elastic films and elastomeriT 
nonwoven webs of elastomeric fibers of 
invention have extremely low basis UST? 

teriate such as polyurethane foams, which are c^ 
ventionally stretched and bonded to gathered 
webs. For example, the low basis wefSt 2S 

« Tat ° r h 8,884iC fi,mS ° f 4,18 ^ Son S 
45 ^ ve a basis weight ranging from about S a^Z 
per square meter to about 300 grams per S 

ex^ni 0 f 0 " 4 i°° 9rams ^ •*■»• "-ST! 
» S P ^ fr °"r rt59ram8P8rSq ^ 8m8 terto 
^ J? 9 8 P 8 ' square me ter. Accordinalv 
2 8 ^ 8m8 thinness, that is tow basis^g R 

• 2 L 8 ° K n ° nW0Ven W8bs •«* ">«y be useo h 
oertam embodiments of the invention would 

m ZZZ h 8 I bieC4in9 44,801 to such conveSS 
55 heating and stretching techniques because such 

jatenals are subject to loelng'their 

me sl!ri Pre8 ! e4Ch8d dimensi °ns if coole?^ 
the stretched condition. Accordingly, loss of the 
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ability of the elastic web to contract to its 
prestretched dimensions would mean that the 
gatherable webs would not be gathered upon re* 
lease of the tensioning, stretching force on the 
composite web. Thus, the composite web would s 
not posses non-destructive elasticity since any sig- 
nificant stretching of the composite web would re- 
sult in the gatherable webs being torn or ruptured. 

In spite of this apparent problem, a distinct 
advantage of the present invention is the ability to to 
attain the elastic characteristics in the composite 
web by bonding a low basis weight elastic web to a 
gatherable material, such as a non-elastic material, 
which may be of greater tensile strength than the 
elastic web, by immediately relaxing the composite rs 
after the bonding step. Immediate relaxation of the 
composite and thus the elastic web after the bond- 
ing step allows the elastic web to contract and then 
cool while relaxed, enabling it to gather the 
gatherable web so that the composite web pos- 20 
sesses elastic properties without rupturing the 
gatherable webs because the gatherable webs are 
able to extend and retract with the elastic web as a 
result of the presence of the gathers. As used 
herein and in the claims, "immediately" relaxing 25 
the elongated composite means relaxing it before 
the elastic web remains in its elongated condition 
for a period of time such that it loses its ability to 
recover at least about 40 percent of its elongation, 
as described above in defining the term "elastic. ■ 30 
The tensile strength of the finished composite web 
is in most cases largely determined by the usually 
stronger non-elastic gatherable web which also 
serves, as described elsewhere herein, as a "stop" 
to limit the degree of elongation attainable by the 35 
composite web without rupturing of the gatherable 
web. Naturally, the elastic web must be sufficiently 
strong to enable it to gather the gatherable web or 
webs to which it is bonded and, generally, the 
stiffer the gatherable web or webs are, the stronger 40 
must be the recovering force of the elastic web or 
webs bonded thereto. As used herein and in the 
claims, a "gatherable " web is one which can be 
gathered into pleats, loops or the like by contrac- 
tion of the elastic web or webs bonded to it 45 
Although low basis weight elastic webs are pre- 
ferred largely for economic reasons, particularly for 
use in disposable articles, the elastic webs may 
have basis weights considerably higher than 300 
gm/rn J , for example, up to about 750 gm/m 2 or 50 
even higher. 

One or more elastic webs may be heat-bonded - 
to one or more gatherable webs, for example, non- 
elastic webs, by the application of heat and pres- 
sure and this may be effectuated by passing the 55 
overlaid elastic and gatherable webs, with the elas- 
tic web being in a stretched, that is elongated 
condition, through the nip of a bonder arrangement, 



at least one of the rollers of the arrangement op- 
tionally being heated to impart the requisite bond- 
ing temperature to at least the bond sites of one or 
more of the webs to be bonded. In many cases, 
the elastic web or webs have softening tempera- 
tures which are lower than those of the gatherable 
web or webs to which the elastic web(s) are to be 
bonded and. consequently, the elastic web(s) may 
be the only web(s) which are significantly softened 
in the bonding step. In other cases, the gatherable 
web(s) may similarly be softened. Accordingly, the 
elastic web(s), or the gatherable web(s), or both are 
thus heated to above the softening temperature of 
the elastic web, at least at the bond sites there- 
between. The heat for the bonding may be applied 
by the rollers of the bonder arrangement or by 
another heat source such as a heat source posi- 
tioned just ahead of the bonder arrangement How- 
ever, excellent bonding and an attractive pattern 
and texture of the composite elastic material is 
attained by utilizing pattern bonding in which the 
overlaid stretched elastic and gatherable webs are 
passed through the nip of a bonder arrangement 
comprising an anvil roller and a calender roller 
having a repeating embossing pattern formed 
thereon. The anvil roller may be smooth or may 
contain a pattern such as one which is the com- 
plementary negative of a positive pattern on the 
calendar roller and one or both of the calendar and 
anvil rollers may be heated, as mentioned above. 
One skilled in the art will appreciate that the tem- 
perature to which the webs, or at least the bond 
sites thereof, are heated for heat-bonding will de- 
pend not only on the temperature of the heated 
roll(s) or other heat source but on the residence 
time of the webs on the heated roll(s) or adjacent 
the other heat source, the contact pressure, the 
basis weights of the webs and their specific heats 
and thermal conductivities. However,, for a given 
combination of webs, and in view of the herein 
contained disclosure the processing conditions 
necessary to effectuate satisfactory bonding can be 
readily determined by one of skill in the art. 

As to the bonding pressure utilized in cases 
where the bonding is efectuated by passing the 
overlaid webs through the pressure nip of a bonder 
arrangement having a pair of rolls which form the 
nip. specification of the overall pressure loading 
along the nip does not in itself, take into account 
complicating factors such as the effects of pressure 
roll construction, e.g., roller diameters, materials, 
and embossing patterns, if any, on the nip width 
and pressure distribution through the nip. Nonethe- 
less, one skilled in the art, taking into account the 
overall pressure loading along the nip, the materi- 
als of construction of the pressure rolls, the pres- 
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sureron diameters and the geometry of embossing 
a SZ'I. any, I ^ th9 ro " S> readi, y * able to 
pTure V3ry *" ***** bonding 

morTS r 16 ^? W6b ° r W6bs to Which one or 
more of the elastic webs are bonded may them- 
selves be elastic or, more usuaily. may SmpSe 

matenate such as elastic fibrous webs hale aX 
bery feel and in applications where the feel of the 
composite material is of importance, a ZZSZ 
web such as a bonded carded nonelastic £££ 
or nonelastic polypropylene fiber web, SET 
etLT^f 0 ^'^ ° r Propylene no„- 

eTLl^Z ' n K n8,aStiC Ce " U,osic fib * *ebs. 
e.g., cotton fiber webs, polyamide fiber webs e a 

nylon 6-6 webs sold under the trademark Sex t 
Monsanto, and blends of two or more of Zlrl 
SFnlT ^ producfi on * spunSo! 

SoIZt l il,UStrated in U ' S "ate* 
TT y 201 1982 to David w - Appel 
H£ disclosure of which is incorporate^ 

orSsTa T' in ** ^"bonding 

process a thermoplastic material is extruded 
through a spinnerette and eduction drawn into fHa- 
mem* to form a coherent web of rand^y "££ 

Generally, woven and nonwoven webs of any to* 

oe usJf Hn materia ' ^ f0r *• Punoose mty 
be, *ed However, relatively inexpensive and at- 
^cbve composite fabrics with good hand and feel 

aS ri r s ^° 0d ^ etenaDi,i,y ** ^eiTclw- 
actenstics ^have been attained by bonding to one or 
both sides of an elastic web (such as a fibrous 
elastic web) a bonded carded polyester web a 
spunbonded polypropylene fiber web^d siLe 

webs b V Pattern bonding Z 

r SriSL "T h8at md Pressure to P~vide 
h rnatenal "** exC8,,errt controllable 

Referring now to Figure 1 0 f the drawinos 
*ere.s schematically illustrated a continue uTmT 

S^TV* heat - b0ndln9 flatnera b'e 
webs^wh,ch may be non-elastic webs, to each of 

*e two opposite sides of a stretched elastic web 

«aJlfwT Ch ^ a "brous lot 
woven elastic web or elastic film 4 is unwound from 
a supply roll 2 of such fibrous elastic maZ and 
traveling ,n the direction indicated by the arrows 
associated therewith, passes through the nipTl 
* comprised of stocked rl? e 

iiST S indicat8d by the rotation 

direction arrows associated with stacked rollers 6 
and a Form S roll arrangement 5. web 4 passes 
into ne pressure nip of a bonder roll a^gTen, 
9. which ,s compnsed of a patterned calender roller 



10 and a smooth anvil roller 12. A first gatherable 
web 16 is unwound from a supply rol , 14 J? 9 
second gatherable web 20 is unrolled from a sur> 

s the direction mdicated by the arrows associated 
Jerewrth as supply ro,, s 14 and 18 roSTTK 

aated therewrth. Rbrous elastic web 4 is streSS 
to a desired percent elongation between Tm« 
'* arrangement 5 and the pressure ni ^ZiJ 
arrangement aBy virtue of the facttoat £££ 
eral linear speed of the rollers of S roll an*no£ 
ment 5 ,s controlled to be less than the peS 

« manT^K ? * e r0 " erS * bonder roll aT^ 
» ment 9. web 4 is therefore stretched to a seteX 

e'ZaL 6 ^" tnere ° f "* -aintainiTntS 
SH? fl T^° n dU "' n9 "eat-bonding ofto 
webs 16 and 20 to the web 4 in bonder roil 
arrangement9. ro " 

20 sm( °" eorD 1 0tho, Patterned calender roller 10 and 
smooth anvil roller 12 may be heated and toe 
Pr^sure between these two rollers^ * £ 
usted by well-known means to provide the desired 
temperature and bonding pressure to bond S 

KJJ ^ to * e w «b 4 and forfh a ^mpaj 
ite elastic material 22. ^ 

frnm^T^' 19 ^material 22. upon emerging 
from the pressure nip of bonder roll arrangement 9 
passes to a holding box 24 wherein ttTrnaS^ 
,n 8 relaxed, unstretched condition for a lenXS 
time sufficient for fibrous elastic web 4 TJ< 
sufficiently to avoid its cooling while it £ Ta 

^ ^ « a 

3s S1 1! 1 PrOp0rtiOn 01 te ability to contract 

sumed ri dim8nSi0nS "*h « STS 

sumed dunng bonding, it has been found that 

we2 C su W ^ ,n """" l0W 03818 wei 3"t elaZ 
webs such as nonwoven fibrous elastic webs win 
lose their ability to contract to orttum to 'ttS 

2? T* had dimenS, '° ns if they 1 m*n 
tained under tension at or above their soften?™ 
temperature for any significant teng^ oftH 
bnef recovery period in a relaxed untensToneS 
condrhon immediately after bonding hi ^ 
« found to be essential to allow the low WwS 

IS » k ^ 9 b ° nd9d web attains its elasticity 
After a bnef untensioned recovery period T w 
example, up to about 30 seconds e 7%LZ\ ? 
so 20 seconds, in holding ^TaZ^l!! 

ora ri ifj s w r rawn ^^zsz 

on a storage roll, not shown. The provision of 
hod ing box 24 or equivalent means Tows the 
urtensioned heat-bonded composite eteSc^aTe! 
« na. to stabi. i2 e. that is cool, whfie it is inl X 
sioned arrangement This allows the elastiTwel^ 

atener^f" *° 9ath9rab ' e w ^ imnfed? 
ately after bonding of the webs to each other 
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Additionally, this allows the elastic web to cool in a 
contracted, that is nontensioned, condition which 
avoids the elastic web becoming set at the 
stretched dimensions which it had assumed during 
bonding. If this were to occur the elastic web would 
be unable to contract and gather the gatherabte 
web and, accordingly, the composite web would 
not possess elasticity because any significant 
stretching of the composite would result in tearing 
of the gatherabte webs. 

Conventional drive means and other conven- 
tional devices which may be utilized in conjunction 
with the apparatus of Figure 1 are weil known and, 
for purposes of clarity, have not been illustrated in 
the schematic view of Figure 1. 

Some elastic webs, such as those made of 
KRATON thermoplastics, e.g., a nonwoven web of 
mettblown KRATON rubber fibers, have low soften- 
ing temperatures and yet must be heated suffi- 
ciently to attain heat-bonding to what may be a 
dissimilar material, such as a bonded carded poly- 
ester web. For example, KRATON G block 
copolymer used to make some of the elastic ma- 
terials of the present invention softens at about 
85°C. Successful heat-bonding of such dissimilar 
materials may be attained with a patterned, i.e., 
embossing, calender roller in which the raised por- 
tions of the pattern impose sufficient heat and 
pressure upon the overlaid gatherabte web and 
stretched elastic web such that the fine fibers of 
the elastic web are softened to the extent that they 
may be melted and, depending upon the tempera- 
ture of embossing and the compressive embossing 
force imposed upon the webs by the bonder roller 
arrangement, may be forced from the areas of the 
elastic web which are compressed by the raised 
portions of the embossing pattern, resulting in a 
pattern of fine holes in the elastic web. If the 
temperature and pressure of embossing is not such 
that the fine holes are formed, the elastic web will 
usually be, as a result of its softening during em- 
bossing, indented in the area of embossing. In 
cases where holes are present in the elastic web, 
the peripheries of the holes in the elastic web 
appear to be formed of resolidified or otherwise 
condensed portions of the material of the elastic 
web which portions appear to be bonded quite well 
to the web or webs of gatherable material. For 
example, with reference to Figure 2 and 2A there is 
shown (schematically and not necessarily to scale, 
including relative thicknesses of the layers and size 
of the embossed areas or indentations 30) a com- 
posite material 22' made by passing overlain webs 
16*, 4* and 20' through the pressure nip between 
calender roller 10 and the anvil roller 12. The 
composite material 22' is comprised of a first 
gatherable web 16* and a second gatherable web 
20' heat-bonded to respective opposite sides of a 



fibrous elastic web 4'. The bond sites are spaced- 
apart resulting in gathers or pleats 16a and 20a - 
(Figure 2A) being formed in webs 16' and 20' when 
the composite material 22' is in a relaxed condition 

5 as shown in Figure 2A. Gathers 16a and 20a are 
not shown in Figure 2 in order to be suggestive of 
the appearance of the composite material 22* in its 
stretched condition. Fibrous elastic web 4 f has a 
plurality of embossed areas 26 formed therein cor- 

io responding to the raised portions of a repeating 
diamond embossing pattern on the calender roller 
10. The temperature and pressure maintained in 
the nip between the embossing calender roller 10 
and anvil roller 12 was such that the pressure and 

is temperature imposed by the raised portions of cal- 
ender roller 10 formed indentations 30 within fi- 
brous elastic web 4' by softening or melting the 
microti bers of the web 4'. The peripheral portions 
28 of the indentations 30 of the web 4' illustrated in 

20 Figure 2A include a resolidified portion of the ma- 
terial which was formerly located in the indented 
area 30 of fibrous elastic web 4'. Peripheral por- 
tions 28, upon resolidification after softening or 
melting in the pressure nip of calender roller 10 

25 and anvil roller 12, tend to form a reasonably 
strong bond with the overlaid gatherable webs 16* 
and 20'. In examining samples of the elastic com- 
posite, the indentations 30 became visible only 
after peeling away one of the gatherable webs 16* 

30 or 20'. In several situations peeling away of one or 
more of the gatherable webs revealed that holes 
were formed through the elastic web in the em- 
bossed areas 26. However, it is possible that a thin 
layer, that is a highly indented area, of material of 

35 elastic web 4' extending within the area of the 
holes was stripped away with the gatherable web 
upon the peeling away of the gatherable web from 
the elastic web. That is, the holes may have been 
formed as a result of the stripping away step as 

40 opposed to the embossing step. Particularly with 
heavier basis weight elastic webs, the embossing 
may result in a waffle-like pattern in which indenta- 
tions as opposed to holes are present in the elastic 
web. 

45 A series of tests was run in which gatherable 
webs of different materials were heat-bonded in a 
similar fashion to a nonwoven elastic web compris- 
ing mettblown fibers of a blend of KRATON (Shell 
Chemical Company) rubber and polyethylene. The 

so runs were carried out on apparatus of a type - 
schematically illustrated in Figure 1 comprising a 
bonder arrangement (corresponding to 9 in Figure 
1) having a 14 inch (35.6 cm) wide bonding surface 
provided by a nominal 7 inch (17.8 cm) diameter 

55 smooth stainless steel anvil roller (corresponding to 
12 in Figure 1) and a nominal 7 inch (17.8 cm) 
diameter stainless steel calender roller - 
(corresponding to 10 in Figure 1) having thereon a 



11 



21 



0 217 032 



22 



sotLtT? emb0SSing comprised of 

squares both diagonally aligned and diagonallTori. 
anted relive to the machine tmetoSES 

tween adjacent sides. 

The calender and anvil rollers are indeoen- 
dently oil-heated and there is m i*. 
con-esponding to 5 in Rg ure „ and ^eled 
refe (corresponding to 2, 14 and 18-in m 0 

speeds. When composite elastic materials were 
S'Js H?£ y °" e SWe * *• fibrous 
roH .ZJ^w 8 ^ * 8 9atherab,e ^ *"PPly 
eliminated so that the gatherable web passed Z 
*eembossing calender roller 10 and^tCs 

^^t^emtSrcSrS^ 
and smooth anvil roller 12 werT hZL 2f 1 
temperatures indicated be^w. T^neS IS 
anvil roller 12 and calender ro,,er 10 1o^ s S 
otfier m the runs described below was abSVS 
pounds (1 .542 Kg) plus or minus about te^o^f? 
which . thus the force acting on thete^S 
passmg therethrough as no nip gap-limrtino ideSS 
were utilized. The elastic web \5hs weHl 
•nches P0.5 cm, wide before etongS anTvtri* 
To££l 1/2 - inCh8S (26 7 ^> wicCS 

elongation. w °« at about 550 percent 

The gatherable materials utilized in runs 1.« 
are summarized in Table I Tabte I TZ 72 
Rowing show the temper^ me tv,^ 
caiender rollers, the basis weight of ftTSLS 



St ^fL 1 *" 2 " 1, the finear ^ of the webs in 
fte reapechve pinches of the bonder ro „ 9 Z S 

roll 5 and the consequent percent elongation i m ! 
posed on the fibrous elastic web during bondin 'T„ 

bend of 60 parte by weight KRATON fflTSsJ 
block copoylmer and 40 parts by weioht L 
polyethylene sold under mTtrade^Li 
Petrothene Na601 by the U.S.I ^JSE? 
'0 pany. (Also referred to as PE NaSOt ™ m S?" 

2T " 1657 

» • weigh,, low density po.yethy.ene tJ^JSSt 
»e areas of hot melt adhesives and coSwS Si 
has also stated that the Na60i has fta i.^ ' 
nominal values: (1, a BrooSd ts^'cTS 
150 degrees Centigrade of 8500 and^gfwf 
20 grees Centigrade of 3300 when measuJ? in V 
dance with ASTM D 3235; £ HS* ^ 
9™s per cubic centimeter when measured in 

sssr o7ToJo s r ; S 1505: (3> - 515 

nng and ball softening point of 102 deg eefcel 
grade when measured in accordancTSTSS 
28; (5) a tensile of 850 pounds per sZral^ 
when measured in accordance wfm^Te^ 

35 Na6 ° 1 PO'V^y'one is believed to have a num 
ber average molecular weight (Mn) S aSu, 4 » 

LXTaT mo,ecu,ar wei9ht (CS Z 
STs^o ThTS H mo,ecu,ar of 
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TABLE I 



Gatherable Webs 




4-8 



9-11 
12-15 
16-17 
18 



Material 



Thermally bonded , carded web of 
poly (ethylene terephthalate) fibers 
Multi-layer carded web comprising 
a layer of 60% by weight poly 
(ethylene terephthalate) fibers and 
40% by weight polypropylene fibers 
(fluffy side) sonically bonded to a 
layer of spunbonded polypropylene 
fibers. 

Spunbonded polypropylene fiber 
Spunbonded polypropylene fiber 
Spunbonded polypropylene fiber 
Thermally bonded, carded web of 
poly (ethylene terephthalate) fibers 



Basis Weight 
22 gms/yd 



70 gms/ra' 



0.4 oz/yd' 
0.7 oz/yd' 
0.4 oz/.yd' 
22 gms/yd' 



The following legends apply to Tables II, III, IV, V 
and VI 

Anvil T12 = Temperature of Anvil Roller (12), 
degrees Centigrade 

Calender T10 = Temperature of Calender Roller - 
(10), degrees Centigrade 

BW « Basis Weight of Elastic Web (4), grams per 
square meter 



Web LS = Respective Linear Speeds of Webs 
30 passing through Bonder Roll (9)/S Roll (5), feet per 
minute 

%E = Percent Elongation of Elastic Web (4) at 
Bonding (Rounded to nearest integer) - 

35 

NOTE; With reference to the schematic diagram of 
Figure 1, bonder roll (9) is comprised of anvil roller 
(12) and calender roller (10). S roll (5) is comprised 
of rolls (6) and (8). 
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TABLE II 



Run 




1 


54 


2 


54 


3 


52 


4 


52 


5 


52 


6 


52 


7 


52 


8 


52 


9 


52 


10 


52 


11 


52 


12 


52 



13 
14 
15 
16 
17 
18 



52 

52 

52 

52 

52 

82 



Calender 
TIP 
85 - 86 
85 - 86 

88 
96 - 99 
96 - 99 
96 - 99 
96 - 99 
96 - 99 
96 
96 
96 
96 
85 
85 
85 
85 
85 
85 - 88 



3 
the 



in that the fibrous web brake aTS CC8SS,U ' 
started and rather inw k J bondm 9 was 

tained InRuTi? ? T^" 9 Stren 9 tns at- 

were more successful, producing a product ^ 



40 



45 



50 



55 




14 



^er easily, Huns 16 and 17 were not f 
'n that the fibm,.c not succ s$sful 

^ ' 106 T,t>roi,s ©Mastic material broke wh*n 
bonding was started. Run 18 was auSIL ^ 
an attractive product with »h SU< f 8ssful «* 
strength was atoned < * QUato 

in an .nstron ^L^fZT^ 
[ectangie of the Ze^Z ^ltl SI 
'ong sides being substantial^?^ £ 

calibrated instron testing S*T \ * ST* 
tempted to elongate each tm^in * t^" 

which vflSSZZilS bilo'SS,*; 



27 



0 217 032 



28 



degree of elongation of the composite material. For 
example, composite materials of considerably less 
than 100 percent elongation are often desired for 
certain end uses. 

5 The composite elastic materials used in Runs 
19-26 were made by utilizing fibrous elastic webs 
of the same KRATON GX 1657-polyethylene 
Na601 60/40 blends as utilized in Runs 1-18 and 
bonding to each side of the fibrous elastic web 

w either a 22 grams per square yard poly (ethylene 
terephthalatB) bonded carded web material made 
by Carolina Formed Fabrics (Runs 19-24) or a one 
ounce per square yard spunbonded poly (ethylene 
terephthalate) fiber web sold by E. I. DuPont de 

rs Nemours and Company under the registered trade- 
mark REEMAY (Runs 25 and 26). The results of 
these runs are set forth in Table III following. 



TABLE III 





Anvil 


Calender 








Run 


T12 


TIP 


BW 


Web LS 




19 


77 


74 


50 


20/7 


186 


20 


74 


74 


50 


20/10 


100 


21 


74 


74 


50 


20/12-13 


67 - 54 


22 


74 


74 


50 


20/16 


25 


23 


73 


74 


50 


24/16 


50 


24 


74 


76 


50 


24/16 


50 


25 


74 


76 


65 


20/13 


54 ' 


26 


86 


84 


65 


20/13 


54 



the sample fails during either of these two stages, 
the percent elongation at failure is the "ultimate, 
elongation." If the sample did not fail during either 
of these two stages, it was, after being relaxed to 
zero elongation, then stretched at 10 feet per 
minute until it failed, the percent elongation at 
break or tear being the "ultimate elongation." The 
desired or target elongation of 25 percent 50 per- 
cent, etc.. of the composite elastic material should 
not be confused with the definition given above of 
an elastic material as one which is in itself (not the 
composite) capable of at least 25 percent elonga- 
tion and a stated degree of recovery. The stiffness, 
basis weight and bonding pattern of the gatherable 
web or webs bonded to the elastic web or webs 
can be controlled in order to affect (reduce) the 



See legends preceding Table II 

The composite elastic material product of Run 
19 was generally satisfactory but seemed to be 
somewhat overbonded, the sample of the compos- ^ 
ite material produced showing approximately 100 
percent elongation. Accordingly, the anvil roller 
temperature was reduced somewhat for run 20 
which produced a satisfactory composite material 
product showing an ultimate elongation of about ^ 
100 percent. The product obtained in Run 21 
showed very good uniformity. Run 22 produced 
satisfactory product showing a percent ultimate 
elongation of 56 percent Run 23 was carried out 
using three different lots of fibrous elastic web « 



material, the first two lots of which yielded compos- 
ite elastic material products having ultimate elonga- 
tions of 86 percent and the third lot yielding prod- 
uct showing an ultimate elongtion of 76 percent 

In Run 25, the one ounce per square yard 
spunbonded REEMAY polyethylene terephthalate) 
fiber web was used on the calender roller side of 
the fibrous elastic web and a 0.7 ounce per square 
yard basis weight web of the same material was 
used on the smooth, anvil roller side of the fibrous 
elastic web. Run 25 produced good bonding and a 
satisfactory composite elastic material product 
which was somewhat stiffer that that obtained with 
the Carolina Formed Fabrics poly (ethylene tereph- 
thalate) bonded carded web material. 
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Run 26 is a repeat of Run 25 except utilizma 

2T5 h L g « Wndin9 ^Peratures - S 

cated The REEMAY spunbonded poly (ethylene 
terephftalate) fiber web material bonded Z Z 
at the h .gher temperature. However, at such higher s 

somewhat heav,er basis weight fibrous elastic web 
was obtained in this run. 

The necessity of allowing the composite web to io 

TZTJ*\ T< bondin9 was ^™ 

similar conditions were maintained except for omis- 



sion of the relaxation step in Run 27. For these 
runs, a 22 grams per square yard thermally^ 
ded poly (ethylene terephthalate) fiber nonwoC 
web was bonded to each side of a noZ^en 

657-polyethyiene Na601 60/40 blend as was u£ 

21"! T 1 " 18 ind 19 - 26 ' havi "9 a basis 

2£ ^ T in Tab ' 9 ^ 8618 fo* the 
data for Runs 27 and 28. 



TABLE IV 



Run 



27 





28 



110 



110 



110 



110 



See legends preceding Table II 

maili^ ^w* 6 b ° nd8d COrr, P os '^ material was 
mamtaned under tension after the bonding step by 

S 9 mat^ y ^ 8 *"» r °" 88 » 8 «Z 
w^StTS ^ 408 t"™ 1 * rolls, 

H^J T? rt t0 relaX - *»> r88 P** to Figure 
iTl Jfectvely involved replacing holding box 24 

2 J dnve "^P ro »- ^ resultant composite 
b^us?i Ub f!? a,,y "° elaScS 
S^^^t* 0 , Wb COrnponerrt - « result* 
£Uf ♦ e,aStiC Web was held in an elon- 

gated, tensioned condition while it cooled after 

form gathers in the gatherable webs. By nornte! 

£27 !l!? city is * meart ,hat *e 

nXnn tf'l^ a,l0Wed *> contract wttho* 
ruptunng the gatherable webs. Accordingly it 

1 * J** ** tte ete8t,c w eb. upon removal 

tsszi*** couw te **** 

dimensi0 "s which it had assumed 
dunng bonding, but would not contract back tote 

resutt of this, the composite web did not possess 
nondestructive elasticity because the gaSSSS 

oosl^ h '"Tf** tawnd * e dimen8 to"a it 
possessed dunng bonding. Accodingly, the com- 
pose web could not be elongated- w^out teSng 
of the gatherable webs and thus the gatheS 
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§W Web LS 



%E 



60 



85 



20/5-6 



18/6-7 



233-300 



157-200 



we?h^^. el6n9afi0n - 88081,88 *e elastic " 
web has lost rts ability to contract and form qathei* 

smooth, nongathered appearance. Run 28 was" 
J*'!- Run 27 exC8 P 4 the composte wae 
etTJ°™ fre8,y * tt e bonder roKd to 

Sc ^"ST** formin9 9a,hers in ^ nor, 
elastic web and providing an attractive elastic 
composite web. ' 8lastlc 

■ A further series of runs was conducted in wh.vh 
etestic webs of me.tb.own KRATON S 
ethylene Na601 fibers of the same 60/40 b\J£l 
utilized in Runs 1-18 were borS <Tetc oTj,2 
opposite , sides to a poly (ethylene S££l 
powder bonded carded web of a basis we^ht oM4 
grams per square yard, sold by Carolina Fom.2 
Fabncs under the trademark CARELLE (SieE? 

te££%r? In * 9 CARELLE tabric^soX 
Eastman Chemical Products Inc as FA :>« ™i 

J- powder). The fibrous ej?c ^ each^S' 

foOowmg Runs 2JM0 had a basis 

grams per square meter. After the two-side bondS 

composite elastic materials were maS sixlotcf 

mens were taken from each run 

being cut three inches wide in the crossdS^ 

ror tnree of the specimens from each run ona of 

SSeJ? y,9n H e terePhthaIate) «*• <S "wi 
separated for a distance of approximately one inc^ 
along the machine direction of the specimen £ 
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placed in one jaw of an Instron tester while the 
remaining two bonded layers were placed in the 
opposite jaw of the tester which was then set to 
move the jaws apart at a rate of 10 inches (25.4 
cm) per minute. The three highest peaks registered 
for at least four inches (102 cm) of specimen 
determination were noted and an average taken of 
the nine values thus obtained for three specimens, 
giving a force in grams, per three inch width of 
specimens, required to delaminate the poly - 
(ethylene terephthalate) web (Side 1) from the fi- 
brous elastic web. For the three remaining speci- 
mens from each run, the poly (ethylene tereph- 
thalate) web on Side 2 of the composite elastic 
material (Side 2 being the side opposite to Side 1 
above) was separated for a distance of approxi- 
mately one inch along the machine direction of the 
specimen and placed in one jaw of an Instron 
tester while the remaining two bonded layers were 



TO 



T5 



20 



placed in the opposite jaw of the tester which was 
then set to move the jaws apart at a rate of 10 
inches (25.4 cm) per minute. The three highest 
peaks registered for at least four inches (102 cm) 
of each specimen delamination were noted and an 
average taken of the nine values thus obtained for 
the three specimens, giving a force in grams, per 
three inch width of specimen, required to de- 
laminate the poly (ethylene terephthalate) web - 
(Side 2) from the fibrous elastic web. 

The results are set forth in the following Table 
V, to which, in addition to the table headings de- 
fined above, the following applies: 

Bond Strength = Bond strength expressed as the 
force, in grams, required to peel away a three-inch 
wide strip of gatheraWe web from the elastic web 
to which it is bonded, measured as described 
above. 



TABLE V 





Anvil 


Calender 


Web 




Bond 


Strength 


Run 


T12 


TIP 


LS 


%E 


Side 


1 Side 2 


29 


67 


63 


28/8 


250 


76 


101 


30 


64 


65 


56/16 


250 


84 


125 


31 


64 


64 


28/7 


300 


59 


64 


32 


64 


64 


56/14 


300 


61 


74 


33 


72 


71 


28/8 


250 


106 


156 


34 


72 


73 


56/16 


250 


78 


114 


35 


72 


73 


28/7 


300 


104 


115 


36 


72 


73 


56/14 


300 


94 


120 


37 


77 


78 


28/8 


250 


170 


253 


38 


76 


78 


56/16 


250 


129 


143 


39 


76 


78 


56/14 


300 


130 


240 


40 


77 


78 


28/7 


300 


171 


279 



See legends preceding Table II 

Similar additional bonding strength tests were 90 
conducted substituting for the diamond patterned 
embossing calender roller a calender roller having 
a repeating regular pattern of six circular dots ar- 
ranged in hexagonal patterns between which trian- 
gular patterns of three circular dots are inter- 56 
spersed. The raised dots comprise about 17 per- 
cent of the surface area of the embossing roll. 
Generally, similar conditions were otherwise main- 



tained and comparable bonding strength results 
were obtained although the diamond embossing 
pattern overall appeared to provide somewhat high- 
er bonding strengths than the hexagonal/triangular 
pattern of circular dots. 

Another series of runs was conducted in which 
a cast elastic film of about one mil thickness was 
made from a blend comprising 85 percent by 
weight of a resin sold under the trademark POLY- 
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TROPE 37701 by A. Schulman Corporation of Ak- 
ron. Ohio and 15 percent by weight of AMPACET 
White Concentrate, comprising polypropylene and 
titanium dioxide, sold by Ampacet Corporation of 
ML Vernon. New York. The film was bonded to a s 
bonded carded web of poly (ethylene tereph- 



thalate) having a basis weight of 22 grams per 
square yard. Polytrope resin is believed, to be a 
block copolymer of poly (cis-butadiene) and poly 
(t-butyl-methacrylate). The conditions which were 
utilized are set forth in Table VI, below 



TABLE VI 



Run 
41 
42 



Anvil 
T12 
110 
110 




Web 
LS 



20/8 
20/10 



%E 

150 

100 



See legends preceding Table II 



obtained which had good appearance and was not 
very noisy with respect to crackling of the film 
when ihe composite material was crumpled in the 

^'J^f^ rt Run 41 showed more stretch 
than that of Run 42 as would be expected from the 
greater degree of elongation of the elastic film 
dunng bonding. Other elastic films may of course 
be used; for example, a film may be made of 
KRATON OX 1657 thermoplastic and a pojSefin 
composition identical or similar to the compostions 
descnbed above for use in meltbtowing to make 
wePs of nonwoven microfibers. Such elastic films 
are also useful in the practice of the invention. 

Tests with other elastomeric materials were 
earned out in which a sample of the elastic web 
was stretched by hand and hand fed into the 
bonder arrangement together with the gatherable 
webs For example, an elongated elastic web of 
meltblown fibers of polyurethane sold under the 
trademark ESTANE (B. F. Goodrich & Co.) was 
heat-bonded on both sides to the same poly- 
ethylene terephthalate) fiber powder bonded car- 
ded web used in Runs 29-40. In similar fashion, a - 
(90gram per square meter basis weight) elongated 
elastic web of meltblown fibers of an elastomeric 
polyester sold under the trademark HYTREL (E I 
DuPont DeNemours & Co.) was heat-bonded on 
bo* sides to the same poly(ethylene tereph- 
thalate) fiber powder bonded carded web The 
composite made with the polyurethane elastic web 
showed good stretch and an attractive appearance 
with significant necking-down of the product due to 
tiie fact that the sample of the elastic web was 
hand fed to the bonder arrangement by holding the 
sample ,n a machine direction stretched condition 
and allowing the sample to feed through the bond- 



er arrangement. The composite made with the 
polyester elastic web showed fairly good bonding 

« S^ naytottW ^ 9tehin ^^d.Yection 
26 than in the machine direction. 

Composite elastic materials of the invention are 
utitaable generally in any article calling for an 
elastic material such as. but not limited to. stretcha- 
ble protective covers and wraps, outerwear, under- 
garments, menstrual and. incontinence control arti- 
cles and garments such as disposable diapers, and 
the like. Their low cost relative to woven or knitted 
rawics permits economic adaptations to 

dispute" articles, by which is meant articles 
■mended to be disposed of. rather than launder* 
and re-used, after one or a few uses. 
... tne inven «°n has been described in de- 

JSrT? ^^l* 0 SPeCifiC preferr ^ embodiments 
thereof it will be appreciated that upon a reading 
and understanding of the foregoing numerous vari- 
ations will occur to those skilled in the art which 

ST?*" 8 be ' ieved t0 lie w,thin scope and 
Sims PrSSent inV8nti0n and the W 6 "** 
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Claims 

mJ" ? u mettl0d ° f producin 9 a composite elastic 
material having at least one gatherable web bon- 
ded to at least one elastic web, said method com- 
pnsmg the steps of: 

(a) tensioning an elastic web to elongate it; 

(b) bonding the elongated elastic web to' at 
toast one gatherable web under conditions which 
.soften at least portions of the elastic web to form a 
bonded composite web; and 
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(c) relaxing the composite web immediately 
after the bonding step whereby the gatherable web 
is gathered to form the composite elastic material. 

2. The method of claim 1 wherein the elastic 
web comprises a fibrous elastic web. 

3. The method of claim 2 wherein the fibrous 
elastic web comprises a nonwoven web of 
elastomeric fibers. 

4. The method of claim 2 wherein the fibrous 
elastic web comprises a nonwoven web of 
elastomeric microti bers. 

5. The method of claim 1 wherein the elastic 
web comprises an elastomeric film. 

6. The method of claim 1 or claim 2 including 
heat-bonding the elongated elastic web to the 
gatherable web by overlaying the elastic and 
gatherable webs and applying heat and pressure to 
the overlaid webs. 

7. The method of claim 6 including carrying out 
the heat-bonding by heating bonding sites on the 
elastic web to a temperature of from about 65°C to 
about 120°C. 

8. The method of claim 6 including carrying out 
the heat-bonding by heating bonding sites on the 
elastic web to a temperature of from about 70°C to 
about 90°C. 

9. The method of claim 1 or claim 2 wherein 
the elastic web has a basis weight of about 5 to 
about 300 grams per square meter. 

10. The method of claim 1 or claim 2 wherein 
the elastic web has a basis weight of about 10 to 
about 200 grams per square meter. 

11. The method of claim 1 or claim 2 wherein 
the elastic web is comprised of an A-B-A' block 
copolymer wherein A and A 1 are the same or 
different thermoplastic polymer block, and wherein 
B is an elastomeric polymer block. 

12. The method of claim 11 wherein A and A 1 
each is a thermoplastic styrenic moiety and B is 
selected from the group consisting of poly- 
(ethylene-butylene), polyisoprene and poly- 
butadiene. 

13. The method of claim 12 wherein B is poly- 
(ethylene-butylene). 

14. The method of claim 12 wherein each of A 
and A* is selected from the group consisting of 
polystyrene and polystyrene homologs. 

15. The method of claim 14 wherein B is poly- 
(ethylene-butylene). 

16. The method of claim 1 or claim 2 wherein 
the gatherable web comprises a nonwoven, non- 
elastic material. 

17. The method of claim 12 wherein the sum of 
the molecular weight of A plus the molecular 
weight of A f comprises from about 14 to 31 percent 
of the molecular weight of the A-B-A' block 
copolymer. 



18. The method of claim 13 wherein the sum of 
the molecular weight of A plus the molecular 
weight of A 1 comprises from about 14 to 29 percent 
of the molecular weight of the A-B-A' block 

s copolymer. 

19. The method of claim 15 wherein the elastic 
web is comprised of a blend of said block 
copolymer plus a polyolefin. 

20. The method of claim 19 wherein the 
ro polyolefin is selected from the group consisting of 

one or more of polyethylene, polypropylene, pory- 
butene, ethylene copolymers, propylene 
copolymers and butene copolymers. 

21. The method *of claim 1 or claim 2 including 
T5 carrying out the heat-bonding by passing the over- 
laid elastic and gatherable webs through a pressure 
nip formed between a pair of bonding rolls, at least 
one of which comprises a patterned calender roller 
and at least one of which is heated to a tempera- 

20 ture above the softening temperature of the elastic 
web. 

22. The method of claim 1 or claim 2 including 
maintaining the elastic web in a stretched condition 
of at least about 100 percent elongation during the 

25 bonding. 

23. The method of claim 2 wherein the fibrous 
elastic web comprises a nonwoven web of melt- 
blown elastomeric fibers and the gatherable web 
comprises a non-elastic web. 

30 24. The method of claim 2 wherein the fibrous 
elastic web comprises a nonwoven web of melt- 
blown elastomeric fibers and is maintained in a 
stretched condition of at least about 25 percent 
elongation during the bonding. 

36 25. The method of claim 24 including maintain- 
ing the fibrous elastic web in a stretched condition 
of from about 25 percent to 550 percent elongation 
during the bonding. 

26. The method of claim 24 wherein the fibrous 
40 elastic web has a basis weight of from about 5 to 

300 grams per square meter. 

27. The method of claim 24 wherein the fibrous 
elastic web has a basts weight of from about 10 to 
200 grams per square meter. 

45 28. The method of claim 24 wherein the 
gatherable web comprises a nonwoven, non-elastic 
web. 

29. The method of claim 1 or claim 2 including 
bonding a non-elastic web to each of the opposite 

so sides of the elastic web. 

30. The method of claim 1 or claim 2 wherein 
the composite web is relaxed for a period of up to 
about thirty seconds after bonding. 

31. An elastic composite material comprising at 
55 least one elastic web bonded to at least one 

gatherable web which is extensible and contractible 
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with the elastic web upon stretching and relaxing of 
the composite material, the composite material be- 
ing made by: 

(a) tensioning the elastic web to elongate it; 

(b) bonding the elongated elastic web to at 
least one gatherable web under conditions which 
soften at least portions of the elastic web. to form a 
bonded composite web; and 

(c) relaxing the composite web immediately 
after the bonding step whereby the gatherable web 
is gathered to form the composite elastic material. 

32. The material of claim 31 wherein the elastic 
web comprises a fibrous elastic web. 

33. The material of claim 31 or claim 32 
wherein the elastic web is bonded to the gatherable 
web at a plurality of spaced-apart locations in a 
repeating pattern and the gatherable web is gath- 
ered between the bonded locations. 

34. The material of claim 32 wherein the fi- 
brous elastic web comprises a nonwoven web of 
elastomeric fibers. 

35. The material of claim 32 wherein the fi- 
brous elastic web comprises a nonwoven web of 
meBblown elastomeric fibers. 

36. The material of claim 31 or claim 32 
wnerein the elastic web has a basis weight of from 
about 5 to 300 grams per square meter. 

37. The material of claim 31 or claim 32 
wherein the elastic web has a basis weight of from 
about 10 to 200 grams per square meter. 

38. The material of claim 31 wherein the elastic 
web comprises a nonwoven web of meltblown 
elastomeric fibers selected from the group consist- 
ing of (i) fibers of A-B-A' block copolymers wherein 
A and A' may be the same or different and each is 
a thermoplastic polymer block and B is an 
elastomeric polymer block, and (ii) blends of one or 
more polyolefins with (i). 

39. The material of .claim 38 wherein A and A' 
each is a styrenic moiety and B is poly(ethylene- 
butylene). 

40. The material of claim 39 wherein each of A 
and A' is selected from the group consisting of 
polystyrene and polystyrene homologs, and the 
polyolefin is selected from the group consisting of 
one or more of polyethylene, polypropylene poly- 
butene. ethylene copolymers, propylene 
copolymers and butene copolymers. 

41. The material of claim 39 wherein each of A 
and A' is selected from polystyrene and polysty- 
rene homologs and the sum of the molecular 
weight of A plus the molecular weight of A- is from 
about 14 to 29 percent of the molecular weight of 
the A-B-A' block copolymer. 

42. The material of claim 40 wherein the block 
copolymer comprises at least about 10% by weight 
of the material. 



43. The material of claim 40 wherein the block 
copolymer comprises at least about 20% by weiaht 
of the material. 

44. The material of claim 40 wherein the block 

5 copolymer comprises at least about 30% by weiaht 
of the material. 

45. The material of claim 40 wherein the melt- 
blown fibers are comprised of from about 10 per- 
cent to 90 percent by weight of the A-B-A* block 

ro copolymer and from about 90 percent to 10 per- 
cent by weight of the polyolefin. 

46. The material of claim 31 wnerein the elastic 
web comprises an A-B-A* block copolymer wherein 
A and A* may be the same or different and each is 

« a thermoplastic polymer block and B is an 
elastomeric polymer block. 

47. The material of claim 46 wherein each of A 
and A* is selected from the group consisting of 
polystyrene and polystyrene homologs. and B is 

so selected from the group consisting of poly- 
(ethylene-butylene). polyisoprene and poly- 
butadiene. and the sum of the molecular weight of 
A plus the molecular weight of A' comprises from 

„ r°f n 14 Ju , 31 p6Kent * molec *" ar w **9h* of 
as the A-B-A* block copolymer. 

48. The material of claim 46 wherein each of A 
and A* is selected from the group consisting of 
polystyrene and polystyrene homologs. B is poly- 
(ethylene-butylene) and the elastic web is further 

so comprised of a polyolefin selected from the group 
consisting of one or more of polyethylene, poly- 
propylene, polybutene. ethylene copolymers, pro- 
pylene copolymers and butene copolymers. 

49. The material of claim 48 wherein the elastic 
as web is comprised of at least about 20% by weight 

of the A-B-A* block copolymer. 

50. The material of claim 48 wherein the elastic 
web is comprised of at least about 30% by weight 
of the A-B-A* block copolymer. 

40 51- The material of claim 31 or claim 32 
wherein the elastic web is bonded to the gatherable 
web at a plurality of spaced-apart locations in a 
repeating pattern and the gatherable web is gath- 
ered between the bonded locations. 

45 J 52 '., 1116 material * claim 51 herein the 
gatherable web is a nonwoven. non-elastic material 
53. The material of claim 52 wherein the 
gatherable web comprises a web of fibers selected 

» nUH* C ° nSiSt " 19 of P°'y ester »«. 

w polyolefin fibers, polyamide fibers, cellulosic fibers 
and mixtures of two or more thereof. 

54 The material of claim 52 wherein the 
gatherable web comprises a nonwoven web of polv 
(ethylene terephthalate) fibers. 
55 55. An elastic composite material as shown 
and described herein. 
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© A method of producing a composite elastic ma- 
terial comprises stretching an elastic web (4) to 
elongate it, for example, elongating a nonwoven web 
of meltblown elastomeric fibers, and bonding the 
elongated web to at least one gatherable web (16),- 
(20), such as a spunbonded polyester fiber material, 
under conditions which soften at least a portion of 
the elastic web to form the bonded composite web 
of elastic material. The composite material (22) is 
relaxed immediately after the bonding to prevent the 
elastic web from losing its ability to contract from the 
stretched dimensions which it assumed during the 
bonding step. Such immediate relaxation of the com- 
|posite material after the bonding step results in the 
elastic web retaining its ability to contract so that, 
upon termination of the elongating force, the elastic 
| web contracts to form gathers in the gatherable web. 
The bonding may be effectuated by pattern emboss- 
ing overlaid elastic and gatherable webs with at least 
portions of the elastic web heated to at least its 
softening temperature. The resultant composite elas- 
tic material comprises a coherent elastic web which 
is bonded to at least one coherent gatherable web 



whereby the gatherable web is extensible and con- 
tractible with the elastic web upon stretching and 
relaxing of the composite material. 
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